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f
1. There are two busic orgmilzeilons conducting tapa-gendetic and cartograntic
vork in the_Jovicet Jnion -- ithe Gink [Ualn fominfounllon of Geodesy whad

oo

Cartegraph;._-? sttac’ 1 to th: Council of i ters GUiR, cad the Sovernth
Sectlon of the General 5%atrl of the Sovich AYIY .

The structure of the GUCK has charged several times since 1927. fhere had
been a Geodetic Committee, attached to the Lobor ond Defense Council
(Sovet Truda i Oborony) USSR, charged with the coordimation of topographia
and gecdetic work in all depertments conducting such operatisns. In 1008

’ the Geodetic Committee passed a resoluticn introducing in the Soviet lnion
/ the Gauss-Kruger planar rectangular coordinates into topu-geodetic and carto-
graphic work. The Supreme Geodetic Administration was created and attached
to the Cumissariat of Internal Affairs, which conducted tono-geodet.ic und
cartographlc operations for civil depariments of the Sovied Union. In 1938,
GUGK was established under the Council of Ministers, USSR, which exists to this 3
day. GUGK not only coordinates topo-geodetic operations on the territory of
the USSR, but controls them insofar =s concerns the requirements of {echnical
directives. JUGK enjuys extonsive rights iu lhe Dield of geodesy and cartography.
It concentrates in its hands the training of specialist cadres, has seven techni-
cal schools (secondary educational institutions), snd threc higher geodetic
educational institutions (in Moscow, Yoronezh, and Khar'kov). In connection with
the training of specialist cadres, the curriculs and programs of the technical
schools and higher educational institutions have been eltered. Within the GUGK
system have been integrated all cartographic factories of Leningrad, Moscow,
Tashkent, Sverdluvek, Omsk, Tbilisi, Saratov, liovobelitss, Khar'kov, and
Novosibirsk. Prior to 1936, all cartographic factories were equipped with fla%
oifset presses and lithographic machines exclusively of foreign origin (Faber,

h
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88 a reference book for compilers. By 1941, there

Cartographﬂ - The head of
Cemminist Party and former employe
Service; I, s, Barancv, an old
work, heads the GUGK, His
engineer by profession.
Professors Kel', Ditts,

lesmeyanov, Romnostiy, thv, Glinkin, Rusinov,
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“ehlelshery and ohamnesberg). Soviet of
designed sccording to the best foreign models (the "Drukma’ and "Planeta-Quinta"
types). The Rybinskiy Polygraphic Eqd,ifment Plant designs and builds Soviet
orinting machinery. ‘

fset presses began to appear in 1936,

The increasad growthjof cartographic activity before World War II (1938-140) en-
countered an obstacle in the shortage of qualified pecialists, an inabilily to
use the new Soviet and imported equipment » and, in addition, the inferior quality
of the paper and dyes. As result, spoilage was as high as 40 percent. A large
percentage of idle machines and streaky waps were a common occurrence and, as a

result, there was a cbron‘ic"nonfulf:lliment‘ of plans by the cartographic factories.
The Penza' "Mayak Revolyvutsii® Factory manufactire: carlarriphilt poager . for the
cwr tograohie factories: The paped is iwde with 50 percent. rag: content.

In the GUGK system there is a Geological Iaformmation Bureau (Geospravbyuro) which
collects and systemetizes all the data derived from astronomical, geodetic, topo-
graphic, and cartographic operations on the territory of the Sovict Union. It
summarizes, in &atalogue fashion, date derived from every type of operation end groups
such data in the form of mAaps; which are scaled in millionths, The catalogues are
issued for the use or interested organizstions. 7he GUCK is responsible for ali
technical publications in all branches of topo-geo-carbogmphy (f'Geodezizdat"
[Geodetic Publicationg ), and .publishes the technological literature and most
importent works in the area of geodetics ang cartography.

Before World War II, a “Catalogue of Publisned Geographic and Special Maps" was issued

were published technical manvals

riangulations of' various orders. They
replaced all the departmental technic i
experimental work in the field of t

All scientific research and
Opo-geo~-cartography is carricd on in TsNLIGAIK

ute of Geodesy, Aerial Photo Survey, and
the institute is Engineer A,

Central Scientific Research Instit:

I. Suchov, = member o the

¢ of the Administration of Military and Tepographio
parly member and speciallst in a different phase cf the
assistanc is I, S, Morozov, a party member ang electrical
Direction in the technical wor)

k of GUCK is exercises hy
Maksimovich, and Aleksa 1'skiy and Engineers Sukhov,

Durnev, and Sudakov.

Drobyshev, Bardukov » Veseiovskiy,

Topo-geodetic tools and
the following plants:

instruments for the needs of the Soviet Union are produced ip

(a) Tie Leningraa Optical Glass Plant (Lerzos);

{5} The Izyum Optical Glass Plani (1zos), which fuses optical glass fcr
topo-geodetic instruments and photographic apparatus;

(c) The Moscow "Geofizika® Plant, vhich designs und constructs astronomic
and geodetic instruments (general-'fmrpose instrumerts, geodetic
instruments, telescopic alidades, plane-tables, technical levels,
and pantographs); :

(d) The Moscow "Geodeziyn" Plant, a large experimental-design shop. It
conduets gseiontific research work and produces camplex apperatusg
(phot,o-tmasfomcrs s stemapﬁhcgr&phs, suercoplanographs designed
by Drobyshev, mltiplexes, photo-rediicers end aerial cameras;

(e) The leningrad Experimental "Aerogeopribor® Plant » which produces
astronomic and geodetic instruments (2%, 5", 10"), orecision
levels, balance tools > instruments, and devices;

(f) he Leningrad "Gosgeoinstrument” Plant, which produces. instruments

for kolkhozes, for construction purposes, and which also repairs
instrupents;

(e) E’h: Leningrad All-Union Scientific-Rescarch Institute of Metrology

VRIIN), vhich makes chronographs of tle Hipp type, astronomical
clocks of the Rifler and Short type, and Precision physics
instruments for astronomical work;

(&) in addition to these plants, there are repair shops in all the

capital cities of the republics of the Soviet Union, where simple
remirs are mede and simpi

< a5d simple instruments are mamifactured.
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School of the Military Engineering Academy imeni Kuybysh
Boulevard, 5). The geodetic school is an outgrowt

the Nikolayevskaya Academy of the General Staff (Lcningrad). The geodetic school
has the following departments:
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For topo-peodetic field work, the GUGK has.{icld PPs (produv‘:‘l.ip."z qntez‘grisc&) s Which'

" conduct all terrestrial topo-geodetic -work. In view of the great impoftance‘v'o"f aerial
photography in topographic operations, .an eerial-photography unit is attached to éach
PP. .In addition, the GUGK also- has ‘aerial: photography units’ in the Ministry of
Railways (MPS), Forest Aviation E » Ministry of Agriculture, and the Kain Administra-
tion of the Northern Séa Route” (Glavmorsevput '), Single-engine, two-seater planes of
the P-5 type, with a speed of 180-200 kilometers per heur are used in 'aerial photo-
graphy.

The second organization doing the bulk of the topographiec work on the
Soviet Union is the Military-Topographic Administrg.tion of the Soviet
is also ecalled the Administrstion of Military-Topographic Services of

or . Saction Soven ol the Goenevs

territory of the
Army (VTU), which

the, Soviet Army;
l Slaly of Lie Soviel Ariny, At ig headed by Majur, :
Generul. M, K. Kuarvavisev. and hia deputy, Colonel Aleksandrox. The chief of UVTS
LMilit&ry-Topographic Service Administratiog is subordinate to the Chief of +he
General Staff of the Soviet Army. UVTS provides for the needs of the Soviet Army in
topographic materials and geodetic catalogues. There are twaive topographic units
in the UVTS system, seven geodetic units, three acrial photography -units, and gecdetic
and cartographic units in the.cities of Leningrad, Moscow, Kiev, Kremenchug, Rostov )
Tbilisi, Tashkent, Svemdlovsk, Omsk, Irkutsk, and Knhabarovsk, All UVTS uniis are
subordinat.ed structural.y and politically to the staff of the Military District on
whose territory they are located, but they receive technicel ussignments from the
UVTS in Moscow. The military-topographic and geodetic units arc staffed with military
personnel, civilian employees, specially assigned officers » 8nd casuals (enlisted men).
Officers are called for periods of from two weeks to three months. There is a branch
of the Military-Topographic Service in each Military District responsible for providing
the troops of the district with topographic maps and i
of the troops during maneuvers » concentration of the geodetic network for the artillery,
end so forth. There are scientific, research, and experimental units in the UvTs,
founded in 1938 on the basis of the photogramnetry section of the UVTS. There is a
special area south of the cily of Serpukhov, about 300 square kilometers, for field
testing of methods and instruments, where the geodetic netwvork haorc been browghl up to
@ density of one point ser square kilomeier and the points are chserved and computed
Wil precision Ly means ot sceond-order triangulstion.

The composition of the scientific-research polygon 5137 includes the following:

(i) a photogrammeiry brench

(2) aerial and ground stereophntogremmetlry branch
(3) geodetic branch

{4) a cartographic and map-publishing branch

{5) photographic branch

(6) aerial photography branche

Colorel Pasha heads the scientific-research polygon. Directing the subdivisions are

Colonel ghilov, military engineer ist grade, A. I. Mitin, N. X, Kechayev, Starosel'skiy,
and A. S, Skiridov.

The training of officer specialigts is carried on in the military-topography school
(Leningrad, ulitsa Krasnych Kursantov No. 17) composed of a battalion of officer cade*s.
The cadets are selected from &mong persons having secondary school training, and mainty
mewbers of the Party and Komsomol. ‘The duration of siudies for topographers iz twc
yuars; for triaaguialurs, three years. The UVTS draws up the school's curriculum. ‘The
higher military school for the Military-Topographic Service is the Geodetic Command
wbyshev (Hoscow, Pokrovskiy

h of the former geodetic branch of "

(1) photogrammetry (Topographical)
(2) geodesy

(3) cartography and map publication
(4) aerial photography

(5) instrumentstion.

Sanitized Copy Approved for Release 2011/07/27 : CIA-RDP80-00809A000600050236-5




Sanitized Copy Approved for Release 2011/07/27 : CIA—RDP80—00809A000600050236-5 o

-4 ]

iu technichl mavters, ihe school is responsible to the UVTS, whick prepares ‘vhe
curriculum. The geodetic coumend is composed mainly of units of the' lKilitary- .
Topographic Service and 2-3 percent from other branches (artil}ery and aviation). {
The chief of the militar;,'-gegjdetic school is appointed by the' chief “of “the ‘UVIS.

Attached to the geodetic school of the VIA (Military Engineering Academy) is a night
school for officer topographers » ¥ho receive training without being detached from
their service. The night school has the same program as the basic schocl, 30240
trainees attend night school. Upon conclusion of the work, the officer ‘topographers
enjoy the same rights as graduates of the day school. The chief of tne night school

is Colonel Gusnin.

1. The best of ihe UVTS spevlaiichs wre assigned Lo Leaching in the Geoddtit Commang
C5choel -~ Proi‘essors Urmayey, Gapochko, and Aleksopol 'skiy, and Engineers Skiridov .
Shiryayev, Petrov, Mazayev, Gerasimov, Serge ev, Shipitsin, szotskiy, Zvonov, and
others. Specialists from the [civilia.gMIIGAiK ZMo_scow‘Rg:senrch Institute of Geodesy,
Aerial Photography, and ‘Cartographﬂ » namely, Engineers-Hesme v, Zhukov,
Romanovskiy, and Drobyshev y are invited to lecture at the Geodetic-Ccuqnnd School, and,

reciprocally, teachers of the Geodetic Command School lecture ‘at .the civilian MITGAiK. -

Upon completion of studies .in the Military Geodetic School, officers receive a rank

not lower than captain and.are appointed to a position in a unit of the Military-

to receive an academic degre¢ must obtain’ permission from his command, and is sttached )
to the Geodetic Command School of the VIA for work on a chosen subject. The academic 1
degrees of Candidate or Doctor of Technical Sciences are awarded. . Women 21s0 receive :
academic titles and teach in higher academic institutions and military academies, but
cannot be students in any military academies.

Several departmental bulleting are published in the Military Enginecring Academy, and
one general academic bulletin appears at intervals not exceeding three to four months B
depending on the availability of material and the urgency of the question. The general
academic bulletin is issued in printed form and distributed to the libraries of
interested organizations. In addition Lo Lhe acodesic bulietin, the press issues
technical literavwre and teaching aids, which may ve purchased at the kiosks. The

| academic bulletin contains materials which bear no security classification, but carry
the stamp, "For Official Use". The Journal, Geodesist, edited by GUGK and UVTS and
issued by Geodezizdat after World War 1I, is not for salc. The m jority of specialized ;
themes are printed in the Works of TsNIIGAJK and in the Notes of the Military- . i
To hic Service, in which are printed reports of vork completed and all types of '
expeditions.

o
352

[s

The Arctic Survey ﬁervicg > attached to the Arctic Institute in Leningrad, makes
extensive use of aviation, maintains liaison with the polar stations, and is engaged
in guiding ship convoys along the Northern Ses Route ; ir ice svrveys, and serial
surveys. Maps of the Chukotskiy Peninsula, the islands of Yakutiya, Wrangel' - Island,
and others were made with the aid of aerial survey. .

4. The radio-interpretive method of coordinates (RISK), the use of radio for deternining
location, was tested by various scientific institutes of the Soviet Union (the
Institute of Communications, TSNIIGAiR, and UVTS). The scientific-research polygon of
the WTS, together with TsNIIGAIK (Engineers Nechayev, HMitin, Shcheglov, sand Bslushko)
used this method to determine distances in geodetics at the polygon outsioce the city
of Serpukhiov, in the neighborhoed of the Sokol'nicheskiy Radio Station in Moscow.
Experimeats prior to World War II gave satisfactory results. Errors in determination
of distance were about 15-20 percent 5127 .

15+ Navy topographers are trained by the specialized maval technical schools and the Naval
Academy of Leningrad. All topo-geodetic operations are conducted by the Navy's Military
Hydrographic Administration. Besides the Hydrographic Adainistration, which services
the Navy, there are specialists in the Northern Sea Route systiem.

CONFIDERTIAL
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The technical. sciools under the GUGK turn out three types of specialists: topographer-
Lechnicians, who .conduct plane-table surveys and mcke relie £ maps scaled to auny
proportion, making use of aerial surveys of the fourth order. The geodesist-technician
carries out observational work and processing of triangulztion of the third order amd
below, polygonometric work, and technical leveling. Cartograpier-tecimizians ére
concerned wit the ‘execution of large-scale maps, the use of aerial surveys, the
mounting of maps, and technical editing.

Grodetic polygons of the first and second order are numbered in the order of their
completion. They are situated, in the form of closed figures , along parallel meridian
lines at distances of 200-300 kilometers ; in populated areas; in areas difficult of
access, such as Siberia and the Fer East, the chain intervals are 800-1,000 kilometers.
The GUGK and UVTS conduct trigonometric work of the first and second order. Dats of
Loe riest end second order arvs published only 1" they have scleatifiv and Llicord Lisl
significsgce. DPata of triangulation operations of the lowest orders are considered
"not for publication".

The first-order series of triangulations from Novosibirsk to Knabarovsk yielded basic
duta fer a first- and second-order series along the rivers Yenisey, Lenas, Kolyma, and
along the shores of the Okhotsk Sea as far as the town of Ol'ga. However, for the
making of maps scaled 1:200,000 and 1:500,000. astronomical points of the second and
third order were used, so that the first- and second-order triangulation problems in
these instances were different. During the production’of maps scaled 1:200,000 and
1:500,000 in these areas, provision was made also for maps scaled 1:100,000. Therefore,
astronomicel reference points of the third order vere determined with an error of 1,5"
for latitude and 4" for longitude, with an average distance cf 60-80 kilometers.

The process comnecting the first-order network along the shores of the Okhotsk Sea
with the American network in Alaska had been planned in the Third Pive-Year Plan. All
cartographic work in these regions was based on aerial surveys. The mapping of the
northern edge of Siberia and the Okhotsk Sea is performed by GUGK, UVTS, GUIAG,
szvmmw'dﬁ'ﬁorhhern Sea Route/, Gidrograf. Uprav. [Hydrological Administration/, and
SOYUZZOLOTO ‘/_Kll-Union Geld Industry Association}]. Tiie process of connecting the
liddle Asiatic triangulations with those of Indim precents no difficulty since the
first-order series for Alma-Ata--Arys' was finished in 1949.

Along the lranian and Turkish borders » & first-order triangulation was mede . and
recalculated at the beginning of World War II » but, unfortunately, at that timc neither
the Iranian nor the Turkish triangulations in the frontier areas met the requircaents
of a Tirst-order triangulation, and talks on this matter were broken off by thec
outbreak of the war. UVTS has maps of the Ashkhabad region, which may be reproduced
in the GUGK printing shops and which carry the number of the factories of the
"polygraphic trust .

Avro-geodetic enterprises or production caterprises of the GUGK arc to be found in all
the territories of the Soviet Union (northwestern enterprises in Leningrad; others in
Moscow, Kiev, Tbilisi, Tashkent; also Eastern Siberian enterprises in Irkutsk). These
enterprises assume the task of conducting aerial surveys and geodetic and cartographic
operations for the aceds of civil establisiments in economically important areas of tha
interior; in frontier areas and those of strategic importance, the work is cozductod
by the UVTS, .

until 1986, Besscl's cllipsoid was employed in geodetic and cartographic operatious,
and after that year it was introduced as an ellipsoid mandatory for the TsNIIGAik,
“omputed under the direction of Professor Kresovskiy.

The annual astronomical bulletin periodically publishes data on new reference points,
Tor the general use of all interested persons and organizations.

- The Siberian triengulations of the years 1900-1910 carried out by the .Jorps of

Military Topogrephers, the Administration of Resettlement, and the Geulogical
Cemmittee, were used in laying out a first-order series for Novosibirsk and Khabarovsk.
The external reference marks of the cld triangulations were not preserved but the
mark-stanes laid for different centers were discovered in the majority of cases

(G percent).
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20 A e Lhwe o8 Ui Gérmen invasion 'in World War 1, the goo
on she territories of she Ukraine and Belorussia were pregsosve
tddition %% o nuiber of wxterme) reference marks. During World
occacionally encountered Germen maps at the Tront (taken tiom . :
nerritories of the Ukraine ans Beloruss a. These maps Lad beor ap o b e ;

oI Uhe Suviet maps, aud somwe oif the .sheats were mére detailed 1 :

During the war, with aid of aerial :;‘ixi"v'cys,, the Guimens add

of imporiunt arcas, railwey centers y «nd’other information.

“0. The pramevy rolerence. points Cor topo-yeodetic cperati ons. up Lo ¢ wore fehe b
Pulkove, for the Lurovean section of wussiz, Yur'yev for the wostersn Licn, oy

Tor tne Caucasus, and Svohodn
: Hewor s deecnyishe sl e dnt lows were comb ines i
Thwr average cievation of the Baltic Sen, derived from o
observations mmue over the yeers at Kronstandt, was teken as the
she Sovier, Lunlon. This level was confirmed by a system of busic Leveling mirke ur
the Chudove ctation, south of Leningrad. Precision leveling work has been caveind
wut Iremthe lovel of the Baltic Sea to Ghe freifine Oceun (Vludivc;,;zf"'};)., in comumehion
with which 1t wus discovered that the level of the Baltic Sea wis 1.98 maiers
shan the level of ‘the Pacific Oceen.

e for Siborin as Dap ap oo

) 7« he most important deflections of the plunk line Irem the perpendlc
nerrinories, weee noted in Lhe regions of deseow, the Cevonsu:
valksl. In thesc arcas, following the suggestion of ¢rofessor Kro-rwve
wrder triangulstions were ~arried out for computaiions in separctsa groug

Juctod pluns in the Five-Year Plan Top tepo-goodetic operatio:. we
ed in a2l

particulars (particularl_y in regurd Yo quality). b about, i
ireent, of Lie GUGK Five-Year Plan were published in the Works o . LailGAik.

1o the Third rive-Year Plan, a separate triangulation of Salielir, W3
2 the general triangulation network of Ciberia.

P

,'::r.n‘;LLL‘iztion w25 bascd on second- a=cles.
raphic maps scaled 1:200,000 und 1:500,00C -- and
by Lovirt topographers according %o un ogroenent OUne Monsoilol
vernment. AL the time ol the conflict of the Red Ay and the Japaw:se Ln 132 Jy in
e reglon of Lake Khe 4, cartograpiic material T=ll into the hauls or Lo Juplie e
“Ographic maps and irigonometric tebles),

a0«

e paegd
QS50

data about urijonometric points contzined iu the Lcies o L. VU mave b
X - el e e VoL
“os0lete, since they have been reccloulsted and altered,

SRR L ORN

Sy e

+ Fullowing the seizure of the 3altic reoublics ond Bac

2rn Poland in
Langrilations of these iunds were included in the All-Union network. a pars of
1ivie reference points of the first order, along the arc of Struve, wer: re-cy

11 1% (in Hicnets sad Vinnitsa), and th resulés pudlizhed in the Werks of tre

e WL

Youndation point [Etation m.rl_:7 is the omplucement of the cenbor oo b palyss

wenrit course.  The topographic maps issued by GUCK and UVTS arc divided iva: troee-
gooapes

225 3 L3DU, L0 ar 106,000,
200,000, 1:500,00U; and 1:1,000,000; :
21,200,000 und 1:2,500,000. ;

o
i

it group belong maps assembled in the fiold (_;-"azm-t:mlg, LhHecdoiln, ud
survey); to the second group beleng Lhe mens whish wer originall
{ixld ronditions and-partiy n the offic» on “ht busis cof larz
1:200,000 nond less, the roads ire marked in rod
OG,000 ant luss, reliol features are ilowainaied (shadec).

COIF Ll TIAL
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o3 - Tae cutting of horizontal planes is' spaced at 2 meters on maps scaled 1 $10,000, at
5 meters on’ 4325,000, at 10 meters on '1:50,000, at 10 or 20 meters on 1:100,000 -
debending on the relief - at 20 or 40 meters on 1:200;000, at 50 met;ers_,on . ‘
1:1,500,000, and 100 meters on l;‘l,OO0,000““mps_. Since 1928, the ruling of topographic
map sheets from 1:10,000 to. 1:1,000,000 has been done’ in accordance with ‘the inter-
natioral system of rulings, whose bagis is the map. sheet scaled in millionths, with X
intervals of 4 degrees along the meridians (1atitude) and 6 degrees along the parallels
(longitude). ‘The prime meridian is.Greenwich. On contemporary maps up to 1:1,000,000,
a kilometer grid network is superimposed, which is drawn across the tétal number of

-kilometers. As a result of the coordination of designation Tigures on maps of varying
scales, identical points on the map will have the same coordinates regardless. ol the
~eale of the map. BNt p :

Z%.  The basic.tactical map in the 3oviet Army is scaled 1:100,000. The officer and
political personnel of all the armed services who direct battle opcrations, from the
platoon commander up, are provided with it. Junior commanders receive the map only
in connection with the execution of independent battle assignments. In-areas provided
with maps scaled 1:25,000 and 1:50,000, the latter are issued only to artillery,
tofantry, and engineer troops. For bombing and aerial reconnaissance, maps scaled
1:200,000 and 1:500,000 are issued only for a target area with a radiusc of 3C-50

kilometers.

32+ Maps scaled 1:500,000 and 1:1,000,000 are used as basic field maps by air force uwaits.
Haps scaled 1:1,500,000 and 1:2,500,000 are used for survey work and long-range
aviation. Military catalogues of geodetic points are issued only to artillery,bhydro-
technical, and topographic units. Reports that 70 percent of the Soviet Urion is
- covered by maps scaled 1:100 »000 are of a doubtful nature. According to the third
Five-Year Plan, a 40-percent coverage was contemplated but it was .upset, by World War II.
Whensmall-scale maps carry the note, "All available informational and cartographic
waterial has been used,” this means that the material available to the Geodetic
Information Bureau has been used. This bureau is regularly supplied with ney {
. cartogrmhic material un the Soviet Union. There are branches of the iAnformation :
. bureau in all the republic capitals, which are also engaged in the colleciina of
| " cartographic information and materials. The central bureau is located in Moscow on
Rybnyy Pereulok [Fishe:mn's I.ang7 and is headed by Engineer Nesmemv.

3€. The accuracy of the topographic maps scaled 1:25,000 and 1:50,000 meters fully meets
the requirements of artillery and enginecr troops. During World War II » the artillery
in battle areas was always interested in maps s0 scaled. The accuracy of the maps
- 1ssued in the scales of 1:25,000 meters and 1:50,000 meters was of the order of 0.3 to
0.4 miliimeters,; which corresponded to 7-15 meters on the ground.

7+ On maps ranging from 1:25,000 to 1:100,000 drineizal roadc £23131 inbto bie foliowing
six categories: ,
(a) Motor highways and roads; ' -,
(b; Improved highways (asphalt and concrete) ; ‘ ’
(c) Highways surfaced with stone, gravel;
dg lmproved dirt roads (with ditches);
e) Dirt roads éfomer transport and postal rcads);
f) Dirt roads country roads between populated points).
' . . - . '
These classifications age mandatory for the indjcated scales. For scales of 1:4,000,000
and less (educational and special), the grspdation and legend concerning thc rosds ap
different. Highways and common roads are differentiated according to width and the type
of surfacing -- asphalt or tar, in the first case, and stons and grevel (broken brick),
in the second case.
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3¢ The majority of instruments used in topograghic work in the Soviet Union are
manufactured. in Soviet plants- according to the designs of the best foreign. firms, . .

The following are employed in topographic work:

a; large plane-table with a board medsuring 60 x 60 centimeters 3
b) - Light plene-table with a board of 40 %40 centimesers;

¢) Large alidade vith a vertical disk of 30" :

d) Spmll alidade with 'a vertical disk of GO"

The alidedes have a.special attachment for the autometic derivation of Ephcri:al_j
excess {the Stadelkevich heedpicce).  Whcodolibes with a procision of 2% and 5" wr
‘the Hildebrant and Bamberger types with check tubegand electric illumination are used
in making triangulaticns of the first snd second order.

39. For triangulation work of the second and third-order, the 5" geodetic theodolite of
the Hildebrant type, the 10-inch all-purpose ‘measuring instrunient‘ produced by the
Moscow Geodeziya Plant, and ‘the new U-5 all-purpose instrument built by the Leningrad
"Aerogeopribor" plant are employed. Before World War II » experiments were carried
out on the producticn of ‘the geodetic theodglite » T-2, with an accuracy of 2" on the

horizontel disk and 6" on the vertical disk.

Y, in triangulations of the lowest orders, TA theodolites are employed, having a
Jivision value of 20", with an optical plumb line and tripod; a 30"-theodolite
produced by the “Geodeziya" factory, as well as Vil'a [M11d2/ and Zeiss theodolites
are also used. in aerial survey work. The following cameras have bees used: the
RMK camera (ploduced on the model of & Zeiss), the NASh with a tube carrying a LIAR-S
lens for maps of 1:100,000, with a focal point of 100 millimeters, a film of 18 x 18
centimeters, and a 300-shot film strip, and the RMK-S-3, with a focal point of 205
millimeters, a film of 18 x 18 centimegers, and a 300-shot film strip. For small
scale maps, the AD-2 (nine-lens camera of Drobyshev), the T-2A and T-34 cameras (% ana {
5 lenses}, and cameras -ith s Rugser lens, a 100-millimeter focal peint, and file or

i 18 x 18 centimeters are used.

- end -
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